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INTRODUCTION 


This document describes the mechanical, electrical, and software inrerface 
between an Apple Macintosh computer and a Sony 8@ track, 3.5 inch microfloppy 
disk drive. | | 


The interface supports auto=eject operation, allowing the disk cassette to be 
ejected from the machine under software control. In addition, a connector 
signal (/PWM) allows the speed of the drive motor to be adjusted under software 
control, which increases the drive capacity and keeps the speed of the media, 
with respect to the head, relatively constant. For future versions which may 
use two read-write heads, (allowing data to be recorded on both sides of the 
disk), a control signal (SEL) is provided at the connector. 


Apple intends to use the drive with a proprietary GCR (Group Code Recording) 


encoding scheme. This scheme reads and writes code words containing 2, 4, or 6 
microsecond intervals between flux transitions. 


PINOUT FOR APPLE MACINTOSH DISK INTERFACE CONNECTOR 


This table shows the signal names associated with the pins of an appie Macintosh 
2Q—-pin disk drive connector. : 


“‘gtgnad” | Connector ~ 
| Name / Pin Mo. 
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MCI CONTROL INPUTS, OUTPUTS, AND STATUS BITS. 


Note: the control dinars ‘ane status bits feveree here refer to the 
Microfloppy Control Interfacé IC (MCI) installed on the disk drive's Read-Chain 
board. An “input" refers to one of the MCI inputs, likewise for the outputs. 


| There are aie control inputs: to the ‘MCT: 
%. /CSTIN This iacut goes to a zero only when a cassette is in the drive. 


1. WRTIPRT This input goes to a one only when a write-protected cassette 
| is in the drive, or when no cassette is in the drive. © | 


2. TK@ This input goes to a one only when the head is located at 
track @. From the time the /STEP output is brought zOes a delay of 
12 mS is required before the TK® input is valid. 


3. TACH This input eserves 60 pulses for each rotation of the drive 
motor. The signal is used for accurate calibration of motor speed. 


Note: when tnese inputs are read on the RD line, as described in the 
following section, all of the signals except /CSTIN appear inverted. 


There are ous control outputs: from the MCT: 


9. /DIRTN ‘This output. ‘gets the direction of hand motion ford stepping 
from one track to another. A zero. sets the direction towards the 
center of the disk. When the drive ts disabled (/ENBL high), the 
/DIRTN ‘Sueput is set to a one. 7 ; 


ae ee / STEP * Te the: ‘drive is. enabled (/ENBL low), gaceing the /STEP > 
8 gueput toca zero tells. the disk's CPU-to begin a full track step 
sequence. When the step sequence is complete (within 12 aS), the | 
disk’s CPU sets the /STEP- output. to a one. When the drive is di -sabled 
C/ENBL high), the ‘(STEP Suen is set to a ones. : 
2.  /MOTORON Lf the d¥ival te. eiabted CPENBL. low). and a cassette is aetna 
drive (/CSTIN low) ,: setting the /MOTORON output to a zero turns on the . 
tirive motor. From the time /MOTORON is. brought. ‘low, a delay of 40¢ mS 
oe required before valid read data may be expected from the drive. coe 
When the drive is. disabled (C/ENBL high), AMOTORON: cannot be -piened ¢ 


co EJECT 7 ORE: the. drivel ia atisbled: (/ENBL. ew) setcine’ the: EJECT ‘Suceoe 
to a one causes the. cassette to be ejected from the drive.” When che Pace 
drive is disabled —C/ENBL. high), the EJECT Gueput. is. set to a zero. 


> ‘ 


“There are two. readable status bits coded internally in the MCT: 


6. SIDES” | This status ete. is. read cabs a zero. 4a che dt ive is pele stad 
= Cone read/write onan or a one if the drive is double-sided. Bh Spica 


a ypRete ‘This. status bie. ts tead: as a zero. oniy He the. selected dive 
eco kg actually connected | to the. Apple. Macintosh. computer. Ses 
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READING AND WRITING ON THE MCI 


To read an MCI control signal or status bit, or the RDDATA signal from a disk 
read/write head, first be sure that LSTRB is low and the drive is enabled 
(/ENBL low). Then follow the chart below to determine the correct state of 
CA@, CAl, CA2 and SEL for the desired signal. This signal will then appear on 
the RD line. Note that all of the MCT input is ia except /CSTIN are inverted 
when they =pEcse on the RD line. | 


CA2 CAl CAQ SEL=9 SEL=1 
9 8 g /DIRTN _ /CSTIN- 
Q 2 l /STEP /WRPROT 
2 l Q /MOTORON /TKO 
i) l l EJECT /TACH 

(Write only) 
1 0 @ | RDDATA RDDATA 
| (Head @) (Head 1) 
1 ol. :@ SIDES - SIDES 
1 1 1 | 


/DRVIN — /DRVIN 


(The state of all the signals except EJECT can be read. However, vou can write 
to oniv four signals: the. control outputs /DIRTN, /STEP, /MOTORON and EJECT 
To write to one of the control outputs | , begin by following the iqeetucr icone. 

for reading the signal, as above, | ut set CA2 to the value (9% or 1) to which 
you wish to set the control Bole oes Next, ‘bring LSTRB- first high and then low. | 


Note 1: be sure that CAQ-CA2_ and SEL do not chuae value while LSTP3 is. high, 
and that CA@Q and CAl are returned to. oe one as before changing SElws = : 


Note 2: EJECT is an atlatehed output ae the state of the EJECT signal | 
cannot be read (it always reads the value 9). To eject a cassette, follow the 
instructions for setting the EJECT output to al, but hold LSTRB high for | 

ag cies one-half second. ee ee ie ee ee fa mong 


a) ae 


Note 3: ene MCT output: //MOTORON will not actuall yy: affect the drive unless: 
cassette 48. in the drive. ee : i eae, | , : 

Note 4: after you set ‘/ STEP te 7 0, the. disk drive. resets it to al within 
12 mS. However, you must. always” set LSTRS low before the disk resets /STEr: : 
co al. To be ‘Safe, make ‘sure that: LSTRB is high less than as as except duricg | 
eject. | | : ‘ " 7 eo 
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/PWM SIGNAL CHARACTERISTICS 


The /PWM signal is used by the computer to adjust the speed of the drive 


This TTL level signal transmits timing information in the form of pulses 


average width width determines the motor speed. The basic pulse rate is 
kHz, and the duty cycle of each pulse (the portion of time the signal is 


motor. 
whose 
22 


at a 


logic zero level) may vary from 0% to 99%. However, the signal is dithered 
such thar ten pulses must be averaged to reconstruct the true motor speed, 


giving an effective frequency of 2.2 kHz. 


MOTOR SPEEDS 


The following table shows the correct motor speed for each of the 89 disk 


tracks: : ; 


Becsad aoe Seas 


10. «225. 393 


Sow 


2600.40. 429 
- 41.0055 4720 
‘SéeasTl 524 


1256079) SO 
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MCI PAL EQUATIONS. - 


PALL6OL8 BURRELL SMITH & GEORGE CROW 
PATOO1G 2—MAY-83 5 0 | 
MICROFLOPPY CONTROL INTERFACE (MCI) 


CA® CAl CA2 LSTRB /ENBL SEL RDDATA /CSTIN WRTPRT CND 


TKO EJECT LE /DIRTN /STEP 05 /MOTORON TACH RD VCC 
LE = /LSTRB * /SEL + on 

/CA2 * /CAl * /CAD * CSTIN * SEL + 

/CA2 * /CAlL-* CAM * WRTPRT * SEL + | 

PCAQ* CAL © CAO, SIRO 2 SEL 


/CcaA2 * CAl * CAO * TACH * SEL. 


‘{DIRTN = /CA2 * /CAL * /CAQ * LE * /SEL + 
DIRTN * SEL + | | 
DIRTN * Cal + 
DIRTN * Cad. + 


DIRTN * /LSTRB + 


ENBL * 05 *.STEP * SEL + 
ENBL * 05 * STEP * CAL + 
ENBL * 05 * STEP * /CAQ + 


ENBL * 05 * STEP * /LSTRE 
: | ere 


 /MOTORON = ENBL * /CA2 * CAL * /CAQ * LE * /SEL + 


MOTORON # SEL ee 
-MOTORON * /CAl + | 
MOTORON * CAD + 


— MOTORON * /LSTRB 


/STEP = ENBL * 05 * /CA2 * /CAl * CAO * LE * /SEL + — 
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“EJECT = /CA2 * CAl * CAO * LSTRB * /SEL + 
SEL + | | 
/CAl + 

/CA® + 

/LSTRB + 


/ENBL 


IF (ENBL) RD = /CA2 * SEL * /LE + 
/CA2 * /CAL * /CAO * /SEL * DIRTN + 
— /CA2 * (cal * CAO * /SeL * STEP + 
/CA2 * CAL * /cad * /SEL * ‘MOTORON + 
Caz * [cal * 1ead ‘ /RDDATA + + 
CA2 cal. t cao + 
CA2 * CALS * Ieao ye 
DESCRIPTION: 
‘THIS PART INTE TERFACES THE a s- “INCH sony DISK 0 MACINTOSH. = 


NOTE: THIS IS PATTERN (REVISION) NUMBER 10. ‘THIS PART! S CHECKSUM IS: OFS saat 
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FUSE PLOT OF MCI PAL DEVICE 
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Legend: =X 
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MCI TIMING DIAGRAMS 


Unless indicated eneerise.. timing is variable, but. must not be less than 
ak HS between transitions, In these diagrams, XXXX indicates a period when 
the signal is in an unknown state (either high or low, or floating). 


a Read MCI Control Line 


This eee reads eke state of the /MOTORON line. . The equation for doing this 
is: CA@=0, CAl=1, CA2=9, SEL*@ . (Note: CAL goes low before returning to.a 
one for the convenience of software, only.) 


CAM XXXXXXX| : | = oy 
CAl = XXXXXXXXX| Ee -_ | 


CA2 — XXXKXXXXXXX| 


SEL 9 XXXXXXXXXXXXXK| 


RD SCCUCKXXXKKXKXKKKK KER | _ (Zor example) 


‘Data Valid 


20. Write to MCI. Qucpuc: Line.» 

This example changes the state of the /MOTORON line from high to low. (Note: 
CAl goes low before returning to a one for the conventence of software, only.) 
CAD (XXXXXXX/ 


CAL 7 XXXXCKRK| 


Age OKC | _ 


SETS OR | 
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“3, Read Data 
This example reads data from disk read/write head @. On a single-sided drive, 
' correct data will be read no matter which head is selected. (Note: CA2 goes 
low before returning to a one for the convenience (of software, only.) 

CAD XXXXXXX|[ a 

CAl 


— CA2 


cs : | 
SEL XXXXXXXXXXXXXXXKKKK | 


‘Data Valid 
bile Write Data 
- /WRIGATE “Le <a 
WRIDATA is Fe ca ag pa oe a ea . 
a. | 

8 ps. 


‘Note: After a weite, the | minimum time before nealing ts 190 us. 
After a read, the mininum time before writing: is. As 8 ys. 
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HARDWARE INTERFACE . 


| The eiaewing table shows the input and output characteristics of the Sonv 
hardware interface. © 


Power Supply | 
Requirements: | ga 
2 Voltage Current — 
Required — Required | 
+12-¥, +~5% | | O.4 A 
+ 5°V, +=5% es 5» “Deoa. 


-12 vo (Note 1) Not used 


Outputs: | ae aa E ee | - 
Signal | | | Output Current = ss — Output Voltage, 
OG es a) Oe, OE. NOR, ie VOtN 


RD (Note 2) 77) mA | 6.5/mA che os 20450 = 65° ¥ 


‘Inputs: Re a et ee re ee ee | 
Signal ee Se Input Current... ~~. Input. Voltage 
Name 2°, wai ene one 5°: oa Pre) ee o | VI ee Ee 


WWRIGATE, 00 O09 mA ob S mA BY 
WRIDATA «(Note 2)- vg fue Se aee eee BAS | | 


LSTRE.. SEL ee, | : ~ 


OPENBL AS pA O75 mA eee eg 


{PWM mis i pas: OB Se 2s be 


Note Ly. Miz Vis “available at che. disk drive connector, but wig. Vie. At 
used by the Sony driven Be eo PY : | 

Note 2: The RD and WRTDATA | signal dines, tnelude a . 3K pull-up resistor 
to ah volts. — | ees : 


Note a When sare data. ‘Coa the “ate. the RD output will ‘out. out a a 
positive-going pulse of. approximately 500 nS duration for: each flux transistion 
actually recorded on the disk. During the write operation, however, each 
transistion of the WRTDATA line whether. positive-going or Aggativeygoing will 
cause a flux transistion to be writ ten on. ‘the dishes oes go! 


